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<Embodiment> 

Fig. 1 (a) to (c) are cross-sectional views of a 
semiconductor apparatus at each manufacturing stage showing 
an embodiment of the present invention. 

An impurity diffusion for forming a collector-buried 
layer 20 is carried out onto a region 10a where an element 
such as a transistor or the like is to be formed, on a p- 
type substrate 10, and an N-type epitaxial layer 30 is 
grown. On this surface, a thin oxide film 40 of about 1000 
A and a nitride film 60 of 1000 A serving as a mask for a 
selective oxidization are formed. Then, the oxide film 40, 
the nitride film 60 and the epitaxial layer 30 are partially 
removed by etching, thereby to form a groove 31 that 
encircle the element-forming region and a recess 32 that is 
formed apart from the groove 31 for increasing a contact 
region in the present embodiment (Fig. 1 (a)). 

Next, a resist solution is coated onto the nitride film 
60. Then, an impurity of the same conductivity type as that 
of the substrate 10 is ion-injected to form a channel 
stopper region and a surface contact region such that the 
ions reach the inside of the epitaxial layer 30 through the 
nitride film 60 and the oxide film 40, using a resist layer 
50 as a mask which is patterned to expose the bottom 
portions of the groove 31 and the recess 32 and the surface 
of the nitride film 60 between the groove 31 and the recess 
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32 (Fig. 1 (b)). 

Then, the resist layer 50 is removed, and a selective 
oxidization is carried out using the nitride film 60 as a 
mask, thereby to form an oxidized isolation layer 80 and a 
channel-stopper layer 90. At the same time, the recess 32 
is filled with an oxide film. In this case, an impurity for 
the channel-stopper layer is diffused onto the upper portion 
within the epitaxial layer, and the same impurity is also 
diffused onto the surface of the epitaxial layer, thereby to 
form a surface contact layer 10 0 that is continuous from the 
surface of the epitaxial layer to the substrate (Fig. 1 
(c) ) . 

Thereafter, contact holes, through which a metal wiring 
is formed to couple to the surface contact layer 100, are 
provided. Thus, a desired portion of a circuit of a device 
suitably formed on the epitaxial layer, in accordance with a 
circuit design, can be made to have the same potential as 
that of the substrate. 

Further, it is possible to prevent the occurrence of a 
crystalline defect due to ion injection, by growing an oxide 
film of about 3000 A onto the surface of the ion injection 
region prior to the injection of the impurity ions. 

Further, the provision of the recess 32 is not 
necessarily required. The object of the present invention 
can be achieved by injecting an impurity of the same 
conductivity type as that of the substrate into the groove 
31 and the surface of the epitaxial layer adjacent to the 
groove . 
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(57) Abstract: 

PURPOSE: To simplify manufacturing steps by forming a 
grooves on an epitaxial layer on the periphery of an 
element forming region, introducing the same 
conductivity type impurity as that of a substrate to the 
groove and the part of the epitaxial layer near the 
groove, then thermally oxidizing it and forming a 
surface contact region continued to the substrate 
simultaneously upon formation of an oxide isolating layer. 

CONSTITUTION: When a semiconductor device in which 
an element forming region 10a is insulator-isolated by 
an oxide isolating layer 80 is manufactured, grooves 31 
for surrounding the region 10a is formed on an epitaxial 
layer 30 laminated on a substrate 10. Then, the same 
conductivity type impurity as that of the substrate 10 
is implanted to the interior of the groove 31 and the 
surface of the layer 30 near the groove 31. Then, the 
impurity is diffused and so heat-treated as to form a 
surface contact layer 100 continued from the surface of 
the layer 30 to the substrate 10 and an oxide isolating 
layer 80. Thus, since the surface contact layer is 
formed simultaneously with a channel stopper layer) it 
is not necessary to separately provide a masking step to 



form the surface contact layer, and the whole process 
can be simplified. 
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